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Agenda

• Residential Retrofit Options
• City of Piedmont’s Ordinance
• Cost-Effectiveness Explorer: 

• Prescriptive Path (Specific Measures)

• Model Residential Retrofit Ordinance
• Cost-Effectiveness Explorer:

• Flexible Path (Measure Menu)

• Discussion/ Q&A
• Next Steps
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Overview

● Options 

● Guardrails

● Implementation



Building Decarbonization Options

● Incentives

● Financing

● Education

● Lead by Example

● Internal Policy and Practice

● Local Ordinances

● Regional Influence



Existing Building Options for Local Governments

Local Building 
Ordinances

Local Energy Codes

Municipal Policies
● Electrify Internal Operations
● Climate Action Plans
● Zoning Overlays

● Building Performance Standards
● Time of Sale Upgrades
● Retrofit on Burnout

● Retrofit Reach Codes

Appliance Standards 
Work with cities/counties to ensure new buildings are built 
all-electric, including through the District’s CEQA 
guidelines. Work with CCAs and PG&E to subsidize

Apply Regional Influence -->
● AQMD and CARB Appliance Emissions Standards 



Appliance Standards

CARB’s Potential Appliance Standards

Source: CARB 2022 Scoping Plan Update - 8/17 Technical Workshop  
https://ww2.arb.ca.gov/sites/default/files/2021-08/carb_presentation_sp_scenarioconcepts_august2021.pdf



Implementation Considerations 

● Emergency nature of some repairs
● Potential for permit non-compliance
● High levels of variability in building stock

○ Panel upgrades
○ Knowledge of how/when panel upgrades can be avoided

● Staff time requirements
● Staff training, including for two-step replacement in emergencies
● Piecemeal approach 

○ Potentially more costly than planned pruning
○ Not all enforcement triggers capture all occupancies equally



Equity Considerations and Guardrails

Considerations
● Potential for upfront cost pass through upon sale  
● Potential for rental price increase
● Energy cost burden: 

○ going too soon / waiting too long
● Increased risk of eviction from increased cost or perception of value increase
● Electrification taking priority over basic safety/comfort/weatherization 

measures

Guardrails
● Tenant protections

○ Displacement protections and eviction defense
● Affordable, electric-friendly rates
● Targeted incentives with built in protections

○ Whole-home incentives
● Tariffed on-bill financing
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Impetus for Pursuing Reach Codes
• Aligns with Climate Action Plan goals:

• Reduce natural gas use in buildings 

• Increase local solar energy production

• Build awareness on cost-effective ways to improve 
home energy use

• Improves community health and safety 

• Reduces greenhouse gas emissions 

“Avoiding the worst hazards and costs of climate change requires taking 
action now to both reduce emissions and mitigate the impacts.”

--Climate Action Plan 2.0, 2018



Piedmont’s Building Stock

• Fully developed for more than 50 years

• Overwhelmingly consists of single-family homes 

• Some of the oldest homes in the Bay Area 

• Homeowners mostly choose to retain and modify existing 
homes rather than tear down and build new ones



Policy Development 
Fall 2019

research and 
development

Winter 2019
initial code 

conceptualized

Early 2020  
community 

engagement (focus 
groups, online survey)

Spring 2020
feedback 

incorporated into draft 
code

Summer 2020    
community 

engagement and 
outreach (interviews, 
public opinion survey)

July 2020

1st reading of 
ordinances 

Fall/Winter 2020 
community 

engagement and 
outreach (FAQ page, 

town hall, public 
opinion survey)

February 2021

2nd reading and 
adoption of 
ordinances 

Winter/Spring 2021             
community outreach 

March 2021 

Home Energy 
Assessment Policy 
becomes effective

May 2021

CEC approves reach 
codes

June 2021

Reach Codes become 
effective



Building Code 
Amendments



Ordinance 750 N.S. (Reach Codes)

• Newly constructed low-rise residential (LRR) buildings, including 
new detached accessory dwelling units (ADUs), must use all 
electric appliances

• LRR buildings getting a new upper level, or increasing total roof 
area 30% or more, required to install solar panels on the roof 

• LRR building renovations of $25,000 or more required to include 
one item from a list of insulation/electrification improvements

o Renovations of $100,000 or more must include two items



List – Insulation and efficiency items
• A package of attic insulation, air sealing, and duct sealing

• Floor insulation

• A package of low-flow fixtures and water heater/water piping 
insulation

• Switch out existing lights for high efficacy lights with motion sensors

• Submit a report from a Home Energy Score or Home Energy Audit 
completed in the last five years and follow one recommendation



List – Electrification items

• Switch out gas furnace for heat pump (or other 
energy efficient electric space heating system)

• Switch out gas water heater for heat pump (or 
other energy efficient electric water heating 
system)



Exceptions
Circumstances allowing an exception by the Building Official: 

• HES completed within 5 years, demonstrating a minimum score of 7
• Modification to only the energy efficiency upgrade requirement

• If the unique features of the construction of the building, including 
existing heating and/or cooling systems, are not configured for 
conversion to forced air systems 

• If the installation of the measures is not commensurate with 
project’s scope and budget (measures exceed 20% of total project 
cost or require substantial construction in areas otherwise not part 
of project)



Ordinance 750 N.S. (Reach Codes)
• An electrical panel upgrade must include capacity to 

accommodate future electrification of all appliances

• Kitchen renovation must include electrical outlets at the 
location of all major appliances

• Laundry area renovation must include outlet for a future 
electric clothes dryer

*Home Energy Score cannot be used as an exemption to these projects



Ordinance 751 N.S. 
(Home Energy Assessment Policy)
Requires submission of a Home 
Energy Score or Home Energy 
Audit report (homeowner’s 
choice), completed within the 
past five years:

• At point of listing for sale of 
property, unless the home 
was constructed within the 
last 10 years



Ordinance 751 N.S.
(Home Energy Assessment Policy)
Each person who sells or transfers an interest in real property 
located in the City of Piedmont must provide the following 
information to a prospective buyer: 

1. A property records search 
2. A disclosure statement 
3. Home Energy Score or a Home Energy Audit prepared no more 

than five years prior to the date the property is advertised or 
listed for sale, unless the home was constructed within ten 
years prior to the date of such advertising or listing.



Post-Adoption



Implementation to-date

• Reach Codes
o 8 ADU permit applications
o 10 solar PV permits issued
o 15+ renovation projects with 

project value $25K or more

• Home Energy Assessment Policy
o More than 20 HES received



Lessons Learned

• Cost will always be a concern

• Choice of using project cost as a determinant

• Clear messaging to avoid misinformation 

• Reach out to real estate agents and contractors early



Best Practices
• Frequent, ongoing communication with 

the public 

• Incorporate community feedback from 
various engagement mediums

• Disseminate rebate and financial incentive 
opportunities 

• Conduct internal staff trainings to ensure 
consistency in implementation 

• Develop monitoring and evaluation 
framework to assess effectiveness



Contact

Alyssa Dykman
Sustainability Program Manager
City of Piedmont
adykman@piedmont.ca.gov

mailto:adykman@piedmont.ca.gov


explorer.localenergycodes.com

Crafting a Residential Retrofit 
Policy with Cost-Effectiveness
Explorer
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Cost-Effectiveness Explorer
explorer.localenergycodes.co
m

Free Web-based software for California local 
government energy policy makers 

Designed to help accelerate reach code adoption 
and support data-driven decision making

Launched in late 2020

Aggregates findings from 4 state-wide
cost-effectiveness studies

Estimates residential building stock for each of
500+ California cities and counties

Helps users evaluate and develop cost-effective 
policy options



Cost-Effectiveness Explorer | explorer.localenergycodes.com 1
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Cost-Effectiveness Explorer
Demonstration

Building 
Stock

Study 
Results

City-wide 
Impact

Build 
a 

Policy

Compare 
Policies



Model Residential Retrofit Ordinance
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Analysis and Ordinance Evolution

February 2020: Initial 2019 report released.  

• Efficiency measures and packages. 

• On-bill results only. 

2021 Updates

• Efficiency measures and packages

• PV and battery storage systems

• Fuel substitution and demand flexibility measures

• New 2022 weather files 

• On-bill, 2019 and 2022 TDV results

localenergycodes.com



Cost-effectiveness of Heat Pump at HVAC 
Replacement

(On-bill and TDV)
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localenergycodes.com



Cost-effectiveness of Heat Pump at DHW Replacement
(On-bill and TDV)
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localenergycodes.com



Ordinance Features

• Flexible triggers, structure, and stringency

• Feasible across a wide range of existing conditions 

• Encourages electrification measures

• More measure options, including non-cost-effective choices

• Based on site energy savings

18

localenergycodes.com



Measure Menu Options: Climate Zone 3

R49 Attic Insulation

Air Sealing

New Ducts and Duct Sealing

Duct Sealing Only

R-13 Wall Insulation

Windows

Cool Roof

Water Heating Package

6LEDs & Photosensors

Prescriptive PV System

Heat Pump Water Heater

NEEA Tier 3 HP Water Heater

Heat Pump HVAC

High-Efficiency HP HVAC

Heat Pump Dryer

Inductive Cooktop

Electric-Readiness

R49 Attic Insulation, air 
sealing and duct sealing

Floor Insulation

Water Heating Package

LEDs & Photosensors

Heat Pump HVAC

Heat Pump Water Heater



Measure Menu Options: Climate Zone 3

R49 Attic Insulation

Air Sealing

New Ducts and Duct Sealing

Duct Sealing Only

R-13 Wall Insulation

Windows

Cool Roof

Water Heating Package

6LEDs & Photosensors

Prescriptive PV System

Heat Pump Water Heater

NEEA Tier 3 HP Water Heater

Heat Pump HVAC

High-Efficiency HP HVAC

Heat Pump Dryer

Inductive Cooktop

Electric-Readiness

R49 Attic Insulation, air 
sealing and duct sealing

Floor Insulation

Water Heating Package

LEDs & Photosensors

Heat Pump HVAC

Heat Pump Water Heater

• Remove packages / duplicates
• Create scale and rank each measure based 

on site savings



DRAFT
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Cost-Effectiveness
Explorer
Upcoming Features

Flexible policy options (Q4 2021)

Ordinance drafting (Q1 2022)

Future construction forecasts

Nonresidential building stock data

Additional Studies



Thank you.
Eric Engelman
Energy Policy Consulting
eric.engelman@gmail.com

Cost-Effectiveness Explorer | explorer.localenergycodes.com 16

Try the Cost-effectiveness Explorer 
as explorer.LocalEnergyCodes.com
and share your feedback

Get in touch touch with me at 
eric.engelman@gmail.com with 
feedback, questions, ideas

Contact info@localenergycodes.com
for no-charge assistance from expert 
Reach Code advisors

https://localenergycodes.com/
mailto:eric.engelman@gmail.com
mailto:info@localenergycodes.com


Thank You!
We Appreciate your time!

Misti Bruceri
mistib@comcast.net

LocalEnergyCodes.com BuildingDecarb.org Explorer.LocalEnergyCodes.co
m

Alyssa Dykman
adykman@piedmont.ca.gov

Amy Rider
arider@archamy.com

Eric Engelman
eric.engelman@gmail.com
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